The purposes of this study were to identify factors affecting depression in college students and the correlation of depression with self-esteem and academic stress, and to identify differences among student self-esteem, academic stress, and general characteristics and the relationship of these variables to depression. Methods: The study was done in April 2011 with 852 students in health-related majors (medicine, nursing science, and dental hygiene) of a medical college in Korea. A self-rating survey containing 10 items from the Rosenberg Self-esteem Scale, 20 items from the Self-rating Depression Scale, and 22 items on academic stress was used. Data were analyzed using descriptive statistics, t-tests, one-way ANOVA, and logistic regression. Results: Medical students' scores for self-esteem were significantly higher than dental hygiene students, but for academic stress scores, the result was the opposite. Logistic regression showed that self-esteem, academic stress, academic major and satisfaction with it (positive affect), and home income level (negative affect) significantly affected the level of depression. Conclusion: Designing and implementing realistic programs tailored to students' academic majors to enhance their self-esteem and provide practical knowledge in dealing with academic stress will help these students obtain a healthier school life emotionally as well as academically.
INTRODUCTION
Going to college is a stressful event because it is a turning point in life, from adolescence to adulthood. Cultural adjustments are an issue in this period, which is the preparation stage for being an adult as well as an extension of the period of adolescence. In this period, people are easily exposed to depression because of the various stresses from life development tasks and psychosocial changes (Dyson & Renk, 2006) . Thus, preventive interventions, which can help college students adjust early and maintain mental health, are important. One survey of mental health in college students, whose intellectual talent means they will play an important role in society, showed that 23.2% (Park & Hah, 2007) of the students had depression. Although different methods were used in these surveys, participants, and results, and considering that depression rates in adults are 8~18% (Chon, Choi, & Yang, 2001 ), the depression rates for college students identified in these studies are relatively high.
In Korea, college students spend most of their time in job preparation rather than expanding their knowledge and discussing learning. In particular, academic stress for students in health care-related majors, who need to take a national board examination, would be expected to be higher. Therefore, this study explored depression, self-esteem, academic stress, and the factors affecting depression in college students.
Depression is a major disorder that affects the quality of life by causing physical., emotional., cognitive, and behavioral changes. It is one of the top disorders that threaten human life in the twenty-first century, along with cardiac disorders and traffic accidents. The incidence of depression is significantly different by gender. It is about 2 times higher in women than in men. It has been reported that the incidence of depression in women 18 to 44 years old is particularly high (Birmaher, Ryan, Williamson, Brent, & Kaufman, 1996) . Depression in college students can continue into adulthood and if symptoms are aggravated, daily life can become difficult and suicide can even occur (Cho et al., 2002) . In addition, depression is connectedwith social issues including internet addiction (Lee, 2003) , alcohol abuse, and smoking (Kim & Kim, 2001 ). The impact of depression indicates the importance and severity of depression in this period of life. The especially close connection between depression and suicide has been reported in various studies. Mild depression is also a risk factor for severe depression (Wilson, Mottram, & Sixsmith, 2007) . Thus, if mild depression is neglected without treatment, the risk of suicide can increase.
Among depression-related factors, self-esteem is an important factor for psychosocial interventions (Choi, Kim, & Lee, 2005) . Self-esteem is a subjective personal valuation. It shows a cognitive attitude and emotional feeling about one's own ability, significance, and worth (Kwon, Kang, & Kim, 2008) . It has been reported that rates of depression and self-esteem differ by gender. Women were more susceptible to depression and their self-esteem was lower than male students (Jeon & Bae, 2007) . For women, it has specifically been reported that low academic achievement, insufficient future plans, limited personal relationships, and low self-esteem were factors affecting depression, because women expended a great deal of energy deciding on a future career and performing expected roles in the period from the end of adolescence to early adulthood (Beeber, 1996) . Rapid changes in society affect adjustment to college life. In addition, Chon, Kim and Yi (2000) reported that Korean college students experience stress over economic problems, employment, studies, personal relationships, and values. Stress and depression have been found to have a positive relationship. It has been reported that personal factors including personal characteristics (Kim & Lee, 2006) , self-efficacy (Han, 2005) , a dysfunctional attitude (Park, Son, & Oh, 1993) , coping strategies (Gong & Lee, 2006) , and environmental factors like economic conditions and social support (Kim & Kim, 2001) are mediators between stress and depression in college students. Grades, time management, various personal relationships, and concerns about careers and jobs could also be potential stress sources for college students. Kim (2003) reported that the greatest stressor for most students was their studies and career. Park, Bae and Jung (2002) reported that when self-esteem and self-efficacy were high, stress over studies and employment was low. In Chung and Lee (2012)'s study on stress level and alcohol related behavior, the score for students concerned about academic achievement was 2.8±0.59 out of 4 indicating that academic stress was the highest among the subcategories of stress. Academic stress affected mental health conditions like depression and anxiety as well as physical health. In addition, academic stress was associated with decreased self-confidence, lower grades, and slower adjustment to campus life (Kim, 2003) . Therefore, the purpose of this study was to investigate the factors affecting depression. Specific aims of the study were as follows; 1) Identification of general characteristics, self-esteem, academic stress, and depression of the students 2) Identification of depression levels according to the students' general characteristics 3) Identification of self-esteem, academic stress, and depression according to the students' major 4) Identification of factors affecting depression The results can be used for promotion of satisfactory campus life and prevention of expected problems by understanding the causes of the depression. In addition, by creating conditions for increased academic achievement, it would be possible for students to plan and prepare for the future.
METHODS

Research Design
This study was a descriptive survey that explored fac-tors related to depression in students in the health professions of one university.
Sample
The participants included the entire student body in medical science, nursing science, and dental hygiene of K University in Daejeon. The survey was performed in April 2011. The initial number of participants was 872, and the data for 852 students were analyzed, all except 20 students with inadequate responses, 3. Instruments 1) Rosenberg Self-Esteem Scale (RSE) The Rosenberg Self-Esteem Scale (RSE),which was developed by Rosenberg (1965) , has 10 items. It has a Likert's scale with 4 points and a Guttman Scale reproduction coefficient of .92. Cronbach's ⍺ coefficients for the original study ranged from .78 to .82, which shows a high internal consistency. In this study, the Cronbach's ⍺ was .85. The RSE, which is the Guttman Scale with a single level, is an instrument for measuring self-esteem in adults who have various careers.
2) Self-rating Depression Scale (SDS)
The Self-rating Depression Scale (SDS),which was developed by Zung (1965) , is designed to examine three aspects of depression including extended effects, physical epiphenomena, and emotional epiphenomena. It has 10 items that show positive symptoms and 10 items that show negative symptoms. It has a 5-point Likert's scale, and the total score range is from 20 to 80. The cut-off points are as follows: Normal range 20~49, range for mild depression 50~59, for moderate depression 60~ 69, and for severe depression 70 and above. The spilthalf reliability is .73, which shows a relatively high internal consistency and reliability. In this study, the Cronbach's ⍺ coefficient was .76
3) Academic stress
The instrument for measuring academic stress was developed by the authors of the present study by referring to previous studies and its validity was verified by five experts. The total number of items on the academic stress instrument is 22. These items were divided into 5 sub-categories by exploratory factor analysis. The categories include personal relationships (5 items), studies and grades (7 items), English language (2 items), career (3 items), and university and major (4 items). The Cronbach's ⍺ was .83.
Data analysis
The collected data were analyzed using SPSS version 12.0 (SPSS Inc., Chicago, USA). Descriptive statistics such as mean, standard deviation, and frequency were used to analyze the general characteristics, academic stress, depression level, and self-esteem of the students. The depression level was divided by the 4 cut-off points. Frequency analysis was performed to investigate the distribution by major. ANOVA and t-tests were used to confirm depression by general characteristics. One-way ANOVA was used to analyze depression, self-esteem, and academic stress by major. After classifying the students into a non-depression group and a depression group, logistic regression analysis was performed to investigate significant predictors and the predictive power for depression.
Ethical considerations
For ethical protection, the purpose and method of this study were explained to the dean of the students' university before beginning the study. A verbal explanation of the purpose of the study was provided to the students. Ethical protection of the students was obtained by collecting a written consent form which included the following: Guarantee of anonymity of collected data, assurance that the data will only be used for the survey and will not cause any disadvantage to the participants.
RESULTS
Depression by Demographics and General Characteristics of Participants
The general characteristics of the participants are shown in Table 1 . Of the students, 66.1% were female. Nursing science students comprised 35.7% of the participants, medical students, 38.8%, and dental hygiene students, 25.5%. The percentage of first-year students was the highest, at 25.0%. The mean age of the students was 22.3 years of age and the percentage of students living in boarding houses was the highest, at 35.1%. For marital status of the students' parents, 3.1% were divorced and for monthly income of parents, almost half (41.0%) had a monthly income between three to five thousand Korean won (1,000,000 Korean won is approximately US$1,000). For satisfaction with major, 26.4% were dis- satisfied, 25.7%, highly satisfied and 24.9%, satisfied. When the level of depression was considered in light of general characteristics, differences were found by gender, major, year in school, parents' income status, and satisfaction with major.
Mean and standard deviation of variables
The students' depression levels are shown in Table 2 . The depression ranged from a minimum of 23 to a maximum of 74. The average score was 44.6. The percentage for mild depression was 22.2% and 4 students (0.5%) had a depression level score of 70 or above. The self-esteem scores ranged from 10 to 40. The average score was 29.0. The range of academic stress was from 27 to 99. The average score was 62.1. Mildly depressed, moderately depressed, and severely depressed students were grouped in the depression group (216 students [25.4%]). Students within the normal range for depression were included in the non-depression group. 3. Differences in depression, self-esteem, and academic stress by department Differences in the main variables by major are shownin Table 3 . The mean depression score for the dental hygiene students was highest, at 46.1. The self-esteem score for the medical science students was significantly higher, at 29.7, than that of the dental hygiene students. The academic stress score for the dental hygiene students was significantly higher, at 64.2, than that of the medical science students.
Factors affecting depression
Depression, the dependent variable of the sample data, was classified into 2 groups: The depression group with mild, moderate, and severe depression and the non-depression group within the normal range. To investigate factors directly correlated with depression, a logistic regression analysis was performed with the independent variables, which were self-esteem, academic stress, and general characteristics (Table 4) .
General characteristics were converted with dummy variables. The standard variable was male for gender, nursing science for major, and 5,000,000 won and above for parents' monthly income.
The Hosmer-Lemeshowmodel was appropriate for depression (p =.461). A test of fitness was used to compare the observed probability and predictive probability using the model. An insignificant difference means that the model is appropriate. In this model, the significant variables were medical science department, parents' monthly income from 1,000,000 to 3,000,000 won, selfesteem, academic stress, and satisfaction with major. The total model was also significant (p <.001). In this study, it was found that self-esteem, academic stress, satisfaction with major, choice of major, and parents' income were correlated with depression. When self-esteem was high, the depression level was 0.74 times lower. When satisfaction with major was high, the depression level was 0.75 times lower. The depression level in students majoring in medical science was 3.05 times higher than that of students in nursing science. The depression level in the group with a household income of 1,000,000 to 3,000,000 won was 2.12 times higher than that of students with higher family income. When academic stress was high, the depression level was 1.08 times higher.
DISCUSSION
Depression is a common mental health disorder today. It has greatest major effect on individual emotional stability. In this study the effects of factors affecting depression including self-esteem and academic stress in students in health-related majors was explored.
To this end, the effects of students' general characteristics, self-esteem, and academic stress on depression for students in nursing science, medical science, and dental hygiene were examined. It was found that selfesteem, academic stress, and satisfaction with the major were factors significantly related to depression. Among the majors, the depression level in dental hygiene students was the highest. In addition, the depression level in medical science students was 3.05 times higher than that in nursing science students. Parents' economic condition was highly related to depression. The depression level in the group earning 1,000,000 to 3,000,000 won was 2.12 times higher than that of the group earning 5,000,000 won and above. These results mostly agreed with those of previous studies. The effect of self-esteem on depression has been discussed in many studies. When self-esteem was high, the depression level was low. Self-esteem decreased negative mental conditions and protected the self from mental instability (Dixon & Kurpius, 2008) . Self-esteem is general self-valuation. It means to accept oneself positively and realize one's worth.
In this study, self-esteem was found to be related to satisfaction with major and stress, which affect depression. Self-esteem is an especially important factor for development and application of stress management strategies in first-year college students who face academic stress and must navigate social adjustment and preparation for a career (Deniz, 2006) . It can be concluded that self-esteem improves the mental health of college students at a key turning point in their development. Thus, the enhancement of self-esteem has the advantage of increasing satisfaction with campus life and decreasing depression in college students. For that reason, a preventive approach to mental health through the improvement of self-esteem is necessary and a clinical approach could be used.
Stress is also an important factor to take into consideration during life turning points. Stress has a close connection with mental health. Appropriate stress is essential in maintaining physical and mental health as well as making positive academic achievements. However, severe and repetitive stress and passive management of stress have negative effects on mental health (Dixon & Kurpius, 2008) . Particularly, students in health-related majors have frequent tests and are overworked studying to prepare for their national board examinations. Thus, academic stress for students in health care professions would differ from that of students with other majors. Students need to realize the importance of individual coping methods for stress and mental health related to study and career situations that can cause excessive stress. Maladjustment should be prevented by being concerned and training for healthy habits. In this study, stress was found to be the most important factor affecting depression and this result indicates a need for stress management strategies to decrease academic stress and improve mental health in college students. In addition, choice of major and satisfaction with major were highly correlated with depression in this study.
Studies on the mental health of college students have been performed frequently. However, most of them have included first-year students only. In addition, the analysis of mental health for students with different majors has not been adequate.
In some studies, the main variables related to mental health like depression and stress management have been investigated for nursing science students (Han & Kim, 2007) . According to these studies, nursing science students felt that clinical training and classes were a greater burden for them than studies for students in other majors. They experienced various social tensions due the need to prepare for the national board examination, being responsible for patients, and the rapid developments in medical technology (Jung & Shin, 2006) , and they were vulnerable to maladjustments such as depression.
This psychological weakness affects academic achievement and satisfaction with major. Students with high satisfaction with campus life showed higher self-esteem than those with low satisfaction. Task performance and grades were high in students with high self-esteem because they performed their tasks more actively (Park & Hah, 2007) .
Students in health-related majors concentrate on the national board examination. They experience a different situation than students in other majors because of the advantageous employment conditions generated by limited competition and pre-job training through clinical experience.
In the present study, the relationship between satisfaction with major and depression in students with health-related majors was investigated. When satisfaction was high, the depression level was low.
This finding has not been reported in previous studies. Considering academic satisfaction and counseling when choosing a major, proper advice according to personal aptitude is an important factor for promoting students' mental health. In a previous study on satisfaction with the major, satisfaction was somewhat higher, at 77.9%, among health professions students than among students with other majors, at 70.1%. However, the difference was not statistically significant (Yu, 2009) .
Generally, the preference for health-related majors like medical science and nursing science is high in Korea, although satisfaction with major and academic performance after admission are not higher than in other majors. Thus, career exploration focusing on personal aptitude is necessary. Academic stress due to studying unfamiliar material in health-related majors affects satisfaction with the major. Improving mental health and preventing maladjustment in students with health-related majors should start with pre-college career exploration by aptitude.
In this study, the general characteristics of the students which affected depression were, gender, parents' economic status, and type of residence. It has been generally known that the incidence of depression differs by gender. Thus, most studies find similar results for depression by gender. Specifically, in many studies, it has been reported that women were more susceptible to depression than men. The result of the present study confirms these results. However, the results have not been the same in every study. For example, while it has been reported that the predisposition to depression was higher in women than men (Matud, 2004) , another study found no difference by gender (Dyson & Renk, 2006) . This could be interpreted as showing that depression is not affected just by gender difference itself but the difference in recognition and management of variables affecting depression by gender. Women are particularly sensitive to the stresses of campus life, and thus it has been found that these stressors are more likely to lead to depression in women.
There is also a difference in self-esteem between men and women. Men's self-esteem is higher than that of women. This could be a reason for the inconsistent results of studies on the role of gender in depression (Dixon & Kurpius, 2008) . Thus, strategies considering not just gender differences but various interactions among the factors affecting depression are necessary to prevent depression.
College students are in an achievement-oriented situation and under stress from their studies, adjustment to social relationships, and career exploration. These stresses at this life turning point are affected by environmental factors like economic conditions and type of residence. Economic instability, in particular, increases academic stress and affects depression. When residence was stable, the depression level was low. College students who are in life transition are preparing for a life independent from their families emotionally, economically, and socially. To cope with these stresses, economic stability and a social support system are important. Academic stress, the burden of career achievement, and anxiety were high in students with health-related majors including nursing science (Goff, 2011) . Environmental stress would have a negative effect on these stressors. For instance, students in poor economic conditions have physical and time burdens due to maintaining part time jobs along with academic performance. These burdens affect academic performance directly and indirectly and as a consequence of poorer academic performance, these students could be deprived of scholarship benefits and be restricted from admission to dormitories.
As a result, socioeconomic instability increases the risk of mental health problems in college students. This risk, in turn, increases rates of low academic achievement and anxiety about the future. Therefore, preventive approaches to improve the mental health of college students, systemic support including the increase in the number of dormitory facilities, relaxation of the conditions for dormitory admission, and expansion of scholarship benefits are necessary.
The limitation of this study is that it is difficult to generalize these results because the participants were only in one university. However, the strength of this study is that it compared depression levels among students majoring in medical science, nursing science, or dental hygiene. In addition a significant contribution is the inclusion of general characteristics affecting depression, like satisfaction with major, not just psychosocial variables like self-esteem and academic stress related to academic performance. Suggestions for further studies include: First, the results in this study should be verified by future studies including a broader range of college students. Second, practical mental health promotion programs for college students could be developed by analyzing the relationship between the causes and variables of depression and comparing students in health-related and non-health-related majors. Third, comparative international studies of foreign and domestic health professions students would be valuable. Lastly, to apply the study results, institutional and system-wide programs should be developed to increase academic achievement and maintain the mental health of students.
CONCLUSION
This study was done to provide basic data for career counseling among those applying to college and improvement of academic achievement by confirming factors related to depression in students in the health care professions. Meanwhile, a variety of depression studies were conducted by the mono-disciplinary students in the medical and nursing departments. However in this study, the dental hygiene department was chosen amongst other comparable conventional medicine departments, such as the traditional medicine department and the department of Health. There was a remarkable resemblance among the three departments such as practical training and entering the national board examination. For this reason, we selected the three departments altogether. Through this study, it was confirmed that clinical strategies to support the improvement of self-esteem and coping with academic stress are needed. To improve mental health, the choice of major by aptitude and the development of institutional support programs are important for college students whose socioeconomic support systems are insufficient. In this study, stress was found to be the most important factor affecting depression and this result indicates a need for stress management strategies to decrease academic stress and improve mental health in college students. Choice of major and satisfaction with major were highly correlated with depression in this study.
